Effects of serotonin depletion on local interneurons in the developing olfactory pathway of lobsters.
During embryonic life, the growth of the olfactory and accessory lobes of the lobster brain is retarded by serotonin depletion using 5,7-dihydroxytryptamine (5,7-DHT) (Benton et al., 1997). The local and projection interneurons that synapse with chemosensory cells in the olfactory lobes are potential targets of this depletion. This study documents proliferation and survival in the local interneuron cell clusters, and examines the differentiation of a prominent local interneuron, the serotonergic dorsal giant neuron (DGN), following serotonin depletion. An increase in dye coupling between the DGN and nearby cells is seen after serotonin depletion. However, morphometric analyses of individual DGNs in normal, sham-injected, and 5,7-DHT-treated embryos show that the general morphology and size of the DGNs are not significantly altered by serotonin depletion. Thus, the DGN axonal arbor occupies a greater proportion of the reduced olfactory lobes in the 5,7-DHT-treated embryos than in normal and sham-injected groups. The paired olfactory globular tract neutrophils (OGTNs), where olfactory interneurons synapse onto the DGNs, are 75% smaller in volume than the comparable region in either sham-injected or normal embryos. In vivo experiments using bromodeoxyuridine (BrdU) show that proliferation in the local interneuron soma clusters is reduced by 5,7-DHT treatment and that survival of newly proliferated local interneurons is also compromised. Our data suggest that alterations in the growth of the DGNs do not contribute to the dramatic reduction in size of the olfactory neutrophils following serotonin depletion, but that cell proliferation and survival among the local interneurons are regulated by serotonin during development. Reduced numbers of local interneurons are therefore one likely reason for the growth reduction observed after serotonin depletion.